NADH:hydroxypyruvate reductase and NADPH:glyoxylate reductase in algae: partial purification and characterization from Chlamydomonas reinhardtii.
Hydroxypyruvate and glyoxylate reductase activities were measured in extracts from the unicellular green algae, Chlamydomonas reinhardtii, Chlorella vulgaris, Chlorella miniata, and Dunaliella tertiolecta. Only trace levels of these activities were detectable in the blue-green algae, Anabaena variabilis and Synechococcus leopoliensis. A NADH-dependent hydroxypyruvate reductase was purified 130-fold from Chlamydomonas to a specific activity of 18 mumol NADH oxidized X min-1 X mg protein-1. The pH optimum was 5.0 to 7.0 in the presence of phosphate and the Km(hydroxypyruvate) was 0.05 mM. Substrate inhibition by hydroxypyruvate could be partially relieved by phosphate. The molecular weight, estimated by gel filtration, was 96,000. NADH-dependent glyoxylate reductase activity copurified with the hydroxypyruvate reductase. The Km(glyoxylate) was 10 mM, and the pH optimum was 4.5 to 8.5. A specific NADPH:glyoxylate reductase was also partially purified which did not reduce hydroxypyruvate or pyruvate. The NADPH:glyoxylate reductase had a Km(glyoxylate) of 0.1 mM and a pH optimum of 5.0 to 9.5. These reductases were compared with the pyruvate reductase of Chlamydomonas which also catalyzes the reduction of both hydroxypyruvate and glyoxylate.